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Provisional Patent 
Docket No,: 1 00325.01 94PRO 

DISCLOSURE 
Title 

Improved Split Flow Process and Apparatus 
Description 

5 The present invention is directed to a recovery plant that recovers a gaseous component 

from a process gas. Contemplated plants will typically have an absorber that employs a lean 
solvent and a semi-lean solvent, both of which absorb a gaseous component from the process 
gas, thereby producing a rich solvent and a lean process gas. Typical process gases include gases 
comprising carbon dioxide, and especially flue gases, while typical solvents include aqueous 
10 solvents (e.g., amine based solvents). Moreover, it should be appreciated that the absorber in 
contemplated configurations operates at a pressure that is lower than the pressure in the 
regenerator(s). General configurations for the herein described improvements are disclosed in 
pending U.S. Pat Application with the serial number 09/831,582, which is incorporated by 
reference herein. 

15 In a particularly preferred configuration, two regenerators are fluidly coupled to an 

absorber, wherein both regenerators extract the gaseous component from a rich solvent, thereby 
regenerating a lean solvent in one of the two regenerators and a semi-lean solvent in the other 
one of the two regenerators. It should be especially appreciated that in such configurations the 
vapors of the lean regenerator and the semi-lean regenerator will typically not combine in the 

20 semi-lean regenerator as is the case in various currently known configurations. Consequently, the 
carbon dioxide partial pressure is lowered in the semi-lean regenerator, which significantly 
improves process efficiency. The lean solvent and the semi-lean solvent are preferably cooled 
against the rich solvent, thereby preheating the rich solvent streams before entering the lean 
solvent regenerator (first regenerator) and the semi-lean regenerator (second regenerator). The 

25 lean and semi-lean solvents may be further cooled in additional coolers prior to entering the 
absorber. Various modifications of such configurations may be employed, and especially 
advantageous configurations are as contemplated below. 
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In one configuration, as depicted in Figure 1, the rich gas leaving the lean and semi-lean 
regenerators is cooled in separate condensers or a common condenser, with at least a portion of 
the reflux liquid returning to the top of the lean solvent regenerator. However, the rich gaseous 
stream leaving the top of the lean solvent regenerator is not routed into the semi-lean solvent 
5 regenerator. Consequently, the partial pressure of the gaseous component in the semi-lean 
regenerator remains relatively low. 

In another configuration, as depicted in Figure 2, steam is used to provide reboiler 
energy to the lean-solvent regenerator. The steam is condensed in the reboiler, producing a 
saturated condensate. All or a portion of this condensate is then let-down in pressure across a 
10 pressure reducing device to the pressure of the semi-lean regenerator, resulting in a partial 

flashing of the condensate stream into a new low-pressure steam, which is then fed to the semi- 
lean regenerator. Using the low pressure steam in the semi-lean regenerator advantageously 
enables a lower semi-lean loading by lowering the partial pressure of the gaseous component in 
the semi-lean regenerator and by adding heat to the semi-lean regenerator. 

In yet another configuration, as depicted in Figure 3, a recovery plant is thermally 
integrated with a power.plant that supplies the process gas feed to the absorber, wherein one or 
more power plant streams may be used to pick up heat from the recovery plant process, thereby 
increasing the overall thermal efficiency of the combined facilities. Particularly preferred plant 
configurations according to Figure 3 include combined facilities with an acid gas removal plant 
due to increased significance of efficient removal of greenhouse gases (and especially carbon 
dioxide) from off gases from power plants. Numerous sources of heat in the recovery plant are 
contemplated. For example, a vacuum condensate stream from a steam turbine condenser in a 
power plant can pick up heat from the lean and semi-lean regenerator overhead gas streams, 
thereby providing at least a portion of the cooling required for the regenerator condenser service. 
In another example, heat can be taken from the lean and semi-lean streams before they enter the 
absorber. Furthermore, heat can be extracted from the absorber column, especially towards the 
bottom of the absorber where the solvent is hottest. Such configurations are thought to improve 
mass transfer and may thereby reduce column size of the absorber. 
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Similarly, the power plant may provide heat to the recovery plant. The heat is required in 
the recovery plant for regeneration of solvent. For example, heat may be added to the rich 
solvent stream prior to entering the lean or semi-lean regenerator, or heat may be added to the 
lean or semi-lean regenerator. Numerous sources of heat in the power plant are contemplated. 
These sources of heat include, but are not limited to, a coil in a heat recovery steam generator or 
flash steam from a boiler feed water blowdown drum. 
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